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In previous experiments Perry, Mount and co-
workers have reported their observations with
the Galvanic Skin Response (GSR) (1, 2, 3).
The results have consistently demonstrated an
elevation of the GSR level after sweat stimulating
drugs such as pilocarpine and a fall following
sweat inhibiting compounds like Banthine. Since
two distinct and antagonistic patterns were
found, the possibility of using this technic to
study combinations of drugs seemed to be a
logical continuation of these investigations. In
the present study, the GSR level of varying doses
of Banthine was recorded, followed by a constant
dose of pilocarpine.
MATERIALS AND METHOD5
Three adult males were the subject of 41 ex-
periments. One individual had 26 tests, another 8
and the third, 7. Each test was made in the same
room during the morning hours between 8 and 11
A.M. with the subject seated in a chair. A min-
imum of 48 hours elapsed between successive tests
to allow time for inactivation of the previous
medication. No other drugs were administered
before or during the experimental periods.
The technic of determining the GSR has been
described in detail (4). In the present tests two
pairs of electrodes were used. Each electrode of
one pair was placed on symmetrical areas of the
hypothenar eminences of the palms. Each elec-
trode of the second pair was located on the flexor
surface of the forearm distal to the flexural bend
of the elbow. With the electrodes in these posi-
tions separate GSR levels for palms and forearms
were obtained. The injection of the test drugs
was preceded by 10 minute periods during which
GSR levels of palms and forearms were recorded.
Then, either a distilled water placebo (0.5 cc) or
varying doses of Banthine (dissolved in 0.5 cc
distilled water) were injected intramuscularly into
the extensor surface of the arm. Approximately
15 minutes later a constant dose of piloearpine or
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the placebo was administered intramuscularly and
the GSR recorded for 45 minutes. The individual
dosages of Banthine, given in an irregular order,
ranged from 10—0.5 mgm. (10, 7.5, 5, 2.5, 1.25,
0.75 and 0.5 mgm.). Each injection of Banthine
was followed by 12 mgm. of piloearpine. Control
experiments using Banthine (10 mgm.) followed
by a placebo and piloearpine (12 mgm.) preceded
by a placebo were included in this series.
Calibrations were made preceding and at the
end of each experiment thereby establishing a
baseline for comparison of the magnitude of drug
effects.
RESULTS
The findings in the three subjects tested were
similar. Consequently, to avoid repetition, ex-
amples of the results obtained in only one subject
are shown in Figures 1—5. They demonstrate that
the GSR level of the palms decreases following
sweat inhibiting drugs (Banthine) and rises after
sweat stimulating compounds (piloearpine).
These findings are consistent with previous re-
ports (1—4). The present tests also show an im-
mediate rise in GSR level following an injection.
This effect has been observed frequently in other
tests and is a transitory change not related to
drug action. Before discussing the results in
detail, it is noteworthy that the changes in the
GSR level following the drugs is more apparent
in the palms than in the forearms. In fact, in
some experiments, very little alteration is noted
in the forearm GSR level. This has also been
found in previous experiments and may be de-
pendent upon the dosage used. Larger amounts
of Banthine (e.g. 25 mgm.) used in unreported
experiments have been observed to produce a fall
in forearm GSR level. Similarly, pilocarpine in
quantities of 20 mgm. have been followed by a
rise in forearm GSR level. The reason for differ-
ence in reactivity of these two areas is not known
but is being investigated.
Figure 1 shows Banthine (10 mgm.) followed
by a placebo 15 minutes later. This combination
served a,s one of the controls for the present series
of tests. The GSR level falls rapidly and main-
tains a lower level for the duration of the experi-
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ment. The forearm GSR level shows no clear cut
change associated with the injection of Banthine.
The placebo has no apparent effect on either the
palms or forearms.
Figure 2 demonstrates the placebo-pilocarpine
effects. The placebo was substituted for Banthine
to provide a control for the Banthine effect ob-
served in the other experiments. Figure 2 illus-
trates a transient rise in GSR level for both palms
and forearms immediately following the placebo
injection (as previously described). A sharp rise
in the GSR palmar record rapidly follows the
pilocarpine injection. This elevation increases to
a maximum and remains throughout the experi-
ment. The sustained higher OSR level is attrib-
utable to pilocarpine (1—4). This rise in GSR level
is not apparent in the forearm record.
Figures 3, 4, and 5 illustrate the transition from
a dominant anticholinergic (Banthine) effect to a
parasympathomimetic (pilocarpinc) one. Figure
3 demonstrates the gradual fall of the GSR level
of the palms following 7.5 mgm. of Banthine and
the failure of 12 mgm. of piocarpine to produce
any apparent change. Since the same pattern was
observed following 10, 5, 2.5, and 1.25 mgm.
doses of Banthine, these graphs are not included
in this report. It is noteworthy that in each of
these experiments no clinical sign of sweating
followed the injection of pilocarpine.
The first Banthine-pilocarpine combination to
show a pilocarpine effect occurs with 0.75 mgm.
of Banthine as illustrated in Figure 4. Here the
GSR level slowly falls following Banthine. A rise
in GSR level occurs after the pilocarpinc in-
jection. This risc is sustained for approximately
15 minutes, and then is followed by a gradual fall
in GSR level for the duration of the experiment.
A similar pattern for 0.5 ingm. of Banthine is
noted in Figure 5 except that the rise in GSR
level from pilooarpinc is delayed for about 15
minutes after the injection. The effect reaches a
peak in seven minutes and persists at this magni-
tude to the end of the record. The base line GSR
levels preceding the Banthine injection in Figures
4 and 5 are lower than shown in Figures 1 and 3.
This can be attributed to individual variations in
initial GSR levels.
One of the other two suhj cots tested had the
same break-through dose of Banthine, namely
0.75 mgm. The other showed no pilocarpine effect
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until the Banthine dose was lowered to 0.5 mgm.
of Banthine.
DISCUSSION
The results substantiated previous findings of
a fall in GSR level following Banthine and a rise
after pilocarpine (1, 2, 3, 4). Both drugs act on
sweat glands. Banthine reduces sweating via an
anticholinergic effect. Pilocarpine has a direct
stimulating action on sweat gland cells. By com-
bining both drugs in the present experiments it
has been possible to graphically demonstrate
their opposing effects on the GSR level. Doses of
Banthine in amounts of 10, 7.5, 5, 2.5 and 1.5
mgm. inhibit 12 mgm. of pilocarpine. However,
when the Banthine dose is reduced to 0.75 and
0.5 mgm. the pilocarpine effect breaks through.
The administration of these two drugs results in
an apparent algebraic summation of opposing
forces with the resultant change on the GSR level
in the direction of greatest drug action.
It was interesting to note the small quantity of
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Banthine (administered I.M.) necessary to in-
hibit the effect of a substantial dose of pilocarpine.
Similar studies with Mecholyl (because it is a
cholinergic drug) would be of great interest.
Also, the present findings suggest several other
applications of the GSR technic. First, the
antagonistic and potentiating actions of other
drug combinations may be studied. Secondly,
dose-response curves can be obtained. Finally,
the use of combinations of drugs might provide
a tool for investigating autonomic nervous system
activity.
sUMMARY
1. The opposing effect of Banthine and pilo-
carpine on the GSR level is shown.
2. The inhibitory action of varying doses of
Banthine on a fixed amount of pilocarpine is also
demonstrated.
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